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INTRODUCTION

To advise the Massachusetts Ocean Management Initiative, Environmental Affairs Secretary
Ellen Roy Herzfelder has named a Task Force to examine the current issues, identify data and
information gaps, review existing ocean governance mechanisms, recommend state-wide
planning principles, and issue recommendations for administrative, regulatory, and statutory
changes. In response to this charge, the Ocean Management Task Force (OMTF) has developed
two publications: Waves of Change: The Massachusetts Ocean Management Task Force Report
and Recommendations (Volume 1), and the Massachusetts Ocean Management Task Force
Technical Report (Volume 2).

Waves of Change (Volume 1) includes an introduction, descriptions of the theme areas (i.e.,
governance, management tools, scientific understanding, and public outreach) that the Task
Force has addressed, six Principles for ocean management, fifteen Recommendations with
justifications and implementation plans, and a conclusion.

This Technical Report (Volume 2) is a compendium of separate ocean resource briefings written
by staff to the Task Force and includes chapters on the public trust doctrine in Massachusetts, a
descriptive overview of traditional and emerging ocean uses, an overview of data trends and
needs, a summary of state and federal regulatory authorities relating to ocean resources, and
several appendices.

The development of Waves of Change required Task Force members to consider complex ocean
policy questions. To complete the charge given to us by the Secretary, it was necessary to share
our expertise and experience, as well as draw on those of others. This Technical Report
compiles information accumulated by Task Force members and staff that was utilized by the
Task Force in the process of developing Principles, evaluating the adequacy of existing legal and
policy frameworks governing our ocean resources, and examining the information base
necessary to make ocean management decisions.

DEVELOPING THE TECHNICAL REPORT

This volume is the work of the Ocean Management Task Force (OMTF), and moreover of the
staff and other experts who supported the Task Force during its work. To carry out its effort, the
Task Force divided itself into six Working Groups: Principles; Data Trends and Needs; Use
Characterization; Policy; Framework Issues; and Outreach. The Task Force members and staff
involved in each working group reviewed, discussed and analyzed a wide range of information
provided in formal presentations and in briefing papers developed by agency staff and Working
Group members. From this information base, the Task Force was able to develop its preliminary
recommendations in December 2003, which were commented on by almost 300 public
individuals and organizations at public meetings and in written submissions through February
13, 2004. Many of the presentations, meeting summaries, public comments and source materials
that the Task Force utilized are found on the Task Force website
(http://www.state.ma.us/czm/oceanmgtinitiative.htm).



http://www.state.ma.us/czm/oceanmgtinitiative.htm

This Technical Report summarizes information provided to the Policy/Frameworks, Data Trends
and Needs, and Use Characterization Working Groups. It is provided in this volume to reveal
the basis for many of the Task Force recommendations and to share the wealth of information
that was developed to support this effort. The Task Force anticipates that this information will
be valuable for many uses beyond its own work. The following section outlines the charge for
the three working groups whose reference information is summarized in this report.

THE WORK GROUPS
Data Trends and Needs Working Group

The Data Trends and Needs Working Group (DTNWG), composed of academic and government
scientists, resource managers and advocacy groups, was assigned the large task of describing the
diversity of ocean resources in Massachusetts. The Working Group also identified influences of
anthropogenic activities on the abundance and quality of certain resources. The goal of the
DTNWG was to summarize ocean resources data, key trends and gaps in data; summarize
ecologically and economically important trends; determine if relevant data is readily available
for planning purposes; determine what data is needed to support ocean resource management
purposes; and provide recommendations to OMTF to improve data collection, management,
analyses and interpretation to facilitate ocean resources management.

To achieve this multi-faceted goal, technical reports were drafted, and present a range of
information about human and natural resource issues relating to the state’s oceans, as well as
identify limitations of the current knowledge regarding ocean resources. The data presented,
however, are by no means a comprehensive assessment of all ocean resources or a thorough
assessment of existing data. The DTNWG described trends in human population, maritime
economics, alteration of marine habitat and life (cumulative impacts), oceanography and weather
patterns, living marine resources, estuarine and marine habitat, and sediment and water quality in
the technical reports provided herein. These technical reports support the Scientific
Understanding and Outreach Recommendations.

Use Characterization Working Group

The Use Characterization Working Group (UCWG) was created to help the OMTF examine human uses
and activities in Massachusetts coastal waters; identify areas of multiple uses, as well as those of highest
user conflict; develop narrative descriptions and visual representations that summarize these uses; and
identify potential coastal and ocean use trends. The UCWG sought to identify human use trends and
developed a descriptive overview of the ocean uses in the coastal regions of Massachusetts. This
material provides the basis for the Use Characterization recommendation found in the Management
Tools section of Waves of Change.

Policy/Framework Issues Working Groups

Mid-way through the Task Force process, the Policy Working Group and the Framework Issues
Working Group merged to become the Policy/Frameworks Working Group. This working group
examined the existing body of statutes, regulations, and policies relevant to ocean resources and
identified gaps, inconsistencies, and overlaps. From there, the group developed a series of



recommendations to strengthen the existing tools in light of changing ocean uses. In addition,
this group developed a recommendation to fill one of the most evident gaps in the
Commonwealths’ ocean management — the lack of proactive planning. This Technical Report
provides a summary of the existing tools used to manage ocean resources as well as some
analysis of the weaknesses of those tools. In addition, this section provides a concise summary
of the Public Trust Doctrine in Massachusetts. The Public Trust Doctrine is considered by the
Task Force to be the cornerstone to its work.

FORMAT OF THE TECHNICAL REPORT

This report is divided into several substantive sections that provide an overview of the status and
trends of resources and uses of the ocean, the existing ocean resource regulatory framework,
major human-induced impacts to ocean resources, (including pollution, habitat destruction and
degradation, overfishing and effects of fishing on habitat). Additionally, an appendix is attached
to this Technical Report and includes a glossary, a schedule of Task Force meetings, a list of
commenters to our preliminary recommendations and public informational meetings in
December 2003, and a summary of the implementation plans of each recommendation, including
those agencies that will be leading implementation efforts.

The following sections are included in this report:

Population and Economy — The demographics of the Massachusetts coastal zone and the
contributions of maritime industries to Massachusetts economy are detailed. Thirty (+) years of
human population data are summarized for coastal municipalities. An overview of maritime
industries is presented to describe the status and recent changes in our ocean-based economy.

Characterization of Ocean Uses — Information on trends in uses of Massachusetts ocean and
coastal areas is described here. The information collected by the Use Characterization Working
Group, staff, and the public at the Task Force’s Meeting with Interest Groups is listed in this
section. Since changing trends in ocean use led to the formation of the Task Force, this analysis
provided valuable perspective to the group.

Cumulative Impact — General human-induced and natural impacts to habitat are identified and

described for Massachusetts. This section briefly explains cumulative impacts, describes major

anthropogenic impacts and natural influences, lists some local examples of these impacts, shows
the geographic location of key impacts, and presents emerging issues.

Oceanography, Weather Patterns and Climate Change — Major oceanographic features and
weather patterns are discussed, and the status and consequences of climate change are described.

Living Marine Resources — The summary includes a description of fishery resources,
commercial and recreational fish and shellfish landings, abundance of selected species, and
invasive species. The summary is largely based on monitoring programs currently undertaken
by state agencies.



Estuarine and Marine Habitat — Habitats are categorized as wetlands, seagrass, and seafloor,
and major datasets were summarized to provide an overview of the status of these resources.

Sediment and Water Quality — Monitoring programs, major discharges, and the general
requirements for monitoring activities are identified to provide an overview of the current state
of water and sediment quality monitoring programs.

The Oceans as a Public Trust — An overview of the Public Trust Doctrine, a cornerstone of the
Task Force’s recommendations, is contained herein. This section describes its history, legal
framework and requirements, and applications.

Policy — This section examines issues with the state regulatory system and how the state
implements its delegation of authority from certain federal statutes. This summary intends to
provide a quick review of the key statutes most likely to apply to large coastal projects, as well
as the types of development projects that government agencies have consulted on or reviewed.



TRENDS IN THE DEMOGRAPHICS OF HUMAN POPULATION &
THE MASSACHUSETTS MARINE ECONOMY

1. DEMOGRAPHICS OF HUMAN POPUATION TRENDS

Using the U.S. Census data from 1970 through 2000, we examined three decades of changes in
the Massachusetts coastal population. In Massachusetts there are 78 coastal cities and towns
located in nine counties and data are summarized for these municipalities. These represent what
we mean by the “coastal population.”

The Commonwealth’s population, as a whole, grew by 11.6%, or by 659,927 people in the thirty-

year time frame of 1970-2000. There was
Coastal Population as a Percentage of minimal growth (08%) in the first decade
Massachusetts Population (1970-1980) but in the last two decades,
population growth has increased to 4.9%
34.30 o . .
3420 . and 5.5%, respectively. The population
34.10 i iti
i e s groyvth in all cpastal communities
33 90 T basically mimicked overall state
gg-gg population increases, growing at slightly
' 1970 1980 ' 1990 ' 2000 slower rates (11.0% in the thirty year
period, and 0.3% in the 70s, 4.5% in the
Figure 1. Coastal population percentage of total 80s, and 5.9% in the 90s).
Massachusetts population.

In Massachusetts, the coastal community
population in the year 2000 was a third of the total Massachusetts population over the last three
decades this figure has remained constant. (Figure 1).

Table 1. Population change in coastal communities A more detailed picture emerges by examining

(number and percentage). the data on a coastal community-by-county
Population g‘ﬁfg‘; gg(t)%l basis. In Massachusetts there are nine coastal
15%3%‘(’)0 1970-  population cogntles: Barnstable, Bristol, Dukes, Essex,

County 2000 Middlesex, Nantucket, Norfolk, Plymouth and

Suffolk -45383 -6.2 689,807 Suffolk with these counties there are 78

Plymouth 80633 569 222430 coastal cities or towns. Barnstable (15

Norfolk -2606 .12 209,164 .- ..

Nantucket s146 1520 9.520 communities), Dukes (7 communities)

Middlesex 4448 105 38,037 Nantucket (1 community) and Suffolk (4

Essex 20467 56 420,364 communities) Counties are entirely coastal

Dukes 8870 1450 14,987 counties. The remainder, Bristol, Essex,

Bristol 24318 7.8 335,003 Middlesex, Norfolk and Plymouth, have 13,

Barnstable 125574 1299 222230 19, 15 and 13 coastal communities

Total Coastal 215171 110 2161,342 respectively as defined by the Massachusetts

Massachusetts 659927 11.6 6,349,097 Coastal Zone Management Plan. In the year

2000, the largest coastal county was Suffolk



with 689,807 people and the smallest was Nantucket with 9,520 people. As shown in Table 1,
the year 2000 populations of the other coastal counties fall somewhere in between.

In the last thirty years, Nantucket has had the highest growth percentage (152.2%), while
Middlesex’s coastal community has experienced a decreasing population of —10.5 % (Table 1).
Many of the other coastal counties have had different growth experience relative to the average
statewide growth of 11% over the 1970-2000 period: Suffolk — 6.2%; Plymouth 56.9%; Norfolk
—1.2%; Essex 5.6%; Dukes 145.0%; Bristol 7.8%; and Barnstable 129.9%.

Examining the number of people gives a slightly different perspective (Table 1). Barnstable
County grew by 125,574 people in the last thirty years, and Plymouth County’s coastal
communities grew by 80,633. Bristol County’s coastal communities grew by 24,318 people and
Essex County’s coastal communities grew by 22,467. Duke and Nantucket Counties grew by
8,870 and 5,746 people, respectively. In the last thirty years, Suffolk, Norfolk and Middlesex
Counties’ coastal communities all lost population; 45,383; 2,606 and 4,448 respectively.

Table 2. Population change (number and %) by decade for coastal communities of Massachusetts.

Population Percent Change Population Percent Change Population Percent Change
Change 1970-1980 Change 1980-1990 Change 1990-2000

County 1970-1980 1980-1990 1990-2000
Suffolk -85048 -11.57 13764 2.12 25901 3.90
Plymouth 43584 30.74 17041 9.19 20008 9.88
Norfolk -2064 -0.97 -4037 -1.93 3495 1.70
Nantucket 1313 34.79 925 18.18 3508 58.35
Middlesex -5290 -12.45 -1484 -3.99 2326 6.51
Essex -12168 -3.06 11032 2.86 23603 5.95
Dukes 2825 46.18 2697 30.16 3348 28.77
Bristol 11813 3.80 10034 3.11 2471 0.74
Barnstable 51269 53.04 38665 26.14 35640 19.10
Total Coastal 6232 0.32 88637 4.54 120300 5.89
Massachusetts 47923 0.84 279332 4.87 332672 5.53

When population levels are examined by decade, even finer details can be seen (Table 2). From
1970-1980, the urban counties, Suffolk, Norfolk Middlesex and Essex, lost population. Number-
wise and percentage-wise, the largest population growth along the coast occurred in Barnstable
and Plymouth Counties (51,269, or 53.0%, and 43,584, or 30.7%, respectively). In the eighties,
Middlesex and Norfolk lost population, the other counties grew with Dukes County leading the
way percentage wise (30.2%) and Barnstable and Plymouth Counties leading the way
numerically (38,665 and 17,041). In the nineties, all coastal counties experienced growth.
Nantucket and Dukes Counties experiencing the most percentage wise 58.3% and 28.8 %,
respectively. Numerically, Barnstable leads the coastal counties with a 35,640-person increase
in population, Suffolk (25,901), Essex (23,603) and Plymouth (20,008) Counties’ coastal
communities all grew by over 20,000.
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SUMMARY

Overall, the population of the Massachusetts coastal zone grew proportional to the
Commonwealth’s population - the relative percentage of people in coastal communities as
compared to the state remained about the same over the last thirty years. In the seventies, the
population migrated out of coastal urban areas into rural coastal communities of the Cape,
Islands and Plymouth Counties. In the eighties, the migration trend out of urban counties slowed
and stopped, but immigration into the rural coastal communities of the Cape, Islands and other
coastal counties continued. The nineties saw population growth in urban coastal areas, and
immigration into rural coastal communities continued. So while urban coastal populations
decreased and then grew anew, rural coastal communities in all coastal communities saw three
decades of growth.

LITERATURE CITED AND SUGGESTED READINGS

Massachusetts Institute for Social and Economic Research. www.umass.edu/miser

U.S. Department of Census Data. www.census.gov/population/cencounts/mal90090.txt
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2. THE MASSACHUSETTS MARINE ECONOMY

This section describes the contribution of the maritime industries to the Massachusetts economy.
The maritime economy in this state is constantly evolving, as it adapts to the changing demand
for products and services and supply of natural resources. This overview provides a ‘snap shot’
of the current conditions in Massachusetts, in which there is a general transition away from
extractive industries to tourism-services throughout Massachusetts. Sources for the statistics
mentioned here are located at the end of this section.

A. The Workforce

The Massachusetts marine economy is responsible for approximately 81,808 jobs, or 2.5% of the
state’s workforce (Figure 2). Maritime businesses have contributed a notable value to the
Massachusetts economy, and more significantly to coastal communities (Figures 3, 4 and 5). For
these latter areas, there is a strong interest in preserving jobs in the maritime industries, because
of both the direct and indirect effect of such on the local economies. These communities also
have built an infrastructure base to support the marine-related industries in ways not found in
other communities.

Unfortunately, these coastal locations also attract high residential and commercial property
values, which are putting increasing pressure on these maritime uses. Residential and
commercial development within coastal communities has consistently outgrown the rest of the
state and will likely continue. With undeveloped or developable coastal land becoming more
rare, developers are eager to find any opportunities that will allow them to utilize soaring coastal
valuations. The possible permanent displacement of some maritime jobs and marine-related land
uses in Massachusetts is a reality. Demand for maritime goods and services helps maintain
maritime jobs, but zoning and port protection policies have prevented large-scale conversion of
port infrastructure to other land use (e.g., residential). Despite the zoning and port protection
policies, land use change may be possible in particular locations where local municipalities allow
it.

2 6Emp|oyment (I n thousandS) OCommercial Fishing
45 3 1 1 . 1 @ Comm. Fishing Services
2.0 0.2 OMarine Aquaculture
4 6 5 2 OProcessing&Wholesale
- ) B Retail & Food Sales
O Transportation & Shipbuilding
280 B Tourism & Recreation
OMarine Tech Instrumentation
28 ) 0 B Environmental Services
B Research & Education
2 5 O Coastal Construction & RE
Figure 2. Contribution of maritime industries to the marine economic workforce.
Source: The Massachusetts Marine Economy, 1997.
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Figure 4. Average yearly earnings ($) from sectors of maritime economy.
Source: Massachusetts Marine Economy, 1997.

Urban & Rural Character of Ocean Economy

EMetro
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Ocean Economy
Employment (2000)
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Ocean Economy

Figure 5. Contribution of urban and rural communities to maritime economy.

Source: The Changing Ocean and Coastal Economy of the United States

, 2003.




B. Growth & Change

A dramatic reduction in shipbuilding and navigation equipment began in the early 1980s, caused
by a number of factors, including the U.S. Navy’s reduced demand for vessels after the end of
the Cold War, and improvements in the productivity of the offshore oil and gas industry. Marine
shipping efficiency and productivity has also increased through the industry’s ability to meet
cargo demands with fewer larger vessels. These operational improvements have subsequently
resulted in a decline in the deep-sea freight handling industry.

Additionally, the U.S. ocean economy leaned away from extractive sectors, such as mineral
production and commercial fishing, over the last decades and has instead illustrated its strong
potential in the tourism industry (Figure 6).

This pattern has presented coastal states with an economic development challenge, as these
growing service industries operate on relatively low average wages. The average wage for the
recreation and tourism sector was $16,320, compared, for example, to the $60,000 + salary that
the minerals sector provides'. This transition is part of a larger trend, where high- paying jobs,
such as those in minerals, are being phased out and replaced by those in tourism and recreation.
This change produces a change in the demand for traditional job skills in the marine industries,
and a lower overall income and spending power in the local economy, and lower tax-related
revenues. On the other hand, an increase in tourism may provide counter-vailing trends.

@ Employment
i00% 0vieges
/o
80%+— mGSP
60%-
40%f—
20%-
0%+
-20%-
_40% 1 1 1 1 1 1 1
Total Ocean Construction  Living Resources Mirerals Ship &Boat Bldg. Tourism/Rec.  Transportation
Economy
Figure 6. Changes in the ocean economy from 1990 — 2000.
Source: The Changing Ocean and Coastal economy of the United States

The transition from industrial to service industries, and the higher property values in coastal
communities may also be increasing pressure on the development of more coastal lands. The
potential transition of industries should be analyzed from a macroeconomic perspective to gauge
the economic, social, and environmental impacts that a large-scale land use change will have on
a coastline as a whole

' The Changing Ocean and Coastal Economy of the United States, 2003.
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C. Transportation

In 2000, Marine transportation in Massachusetts, including freight and passenger transport, was
responsible for the employment of approximately 2,500 people, with cumulative salaries of $81
million. Approximately one-six of this payroll comes from the transportation of passengers
aboard commuter boats, taxi boats, etc. Another third of the entire payroll stems from freight
transport. Out-of-state transport businesses involved in moving people to and from the
Massachusetts coastline are not accounted for in these figures.

D. Tourism

Cape Cod and the Islands welcome 4.7 million domestic visitors, or 19% of all tourist visits to
Massachusetts. This is the second most visited region in the state, behind Boston, and maintains
a high level of attractiveness largely because of its coastal resources. Cape Cod is a region
highly renowned for it’s vacationing attractions, most notable of which are the beaches and bays.
Approximately 48% of visitors participate in beach going while visiting Cape Cod, compared to
40% who participate in. 9.8% of domestic tourists who come to Massachusetts visit the beaches.

E. Recreation

Recreation statistics reveal that Massachusetts citizens highly appreciate and value coastal
resources. Out of the 24 coastal states for which comparable survey data are available,
Massachusetts ranked 9" in the level of participation in various coastal activities®. In terms of
the population, 46% of Massachusetts residents, or 2,928,767 participants, visited the coast in
1999. The activities below are a few in which Massachusetts appears to value highly in
comparison to other coastal states.

= 349 participation rate in coastal viewing - 2,143,198 3"24
only behind California and Florida

= 3% participation rate in coastal diving - 161,768 6"/24

= 19% participation rate in boating - 1,224,969 6"/24

= 449% participation rate in diving/swimming - 2,750,203 8"/24

A special Massachusetts coastal recreational activity is whale watching, which substantially
expanded in past decade throughout the state. The Plymouth and Provincetown coastline has
long been used for whale watching operations. In 1996, this industry drew in $21 million in
revenue and supports a market for surrounding businesses.

Overall in Massachusetts, there were 30,741 employees in tourism, recreation and transportation,
which is 34% of the total marine economy. Coastal tourism supported 23,500 jobs with a payroll
of $400 million®. Additionally, recreational boaters spent $300 million in 1996 in total boating
expenditures”.

? National Survey on Recreation and the Environment, 2000.
3 Massachusetts Travel Industry Report, 2003.
* Massachusetts Marine Economy, 1997.
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F. Recreational Fishing

Over the past ten years, the state's recreational fishing industry has expanded enormously, and is
now ranked as the second most valuable in the United States. The striped bass recreational
fishery is widely regarded as the finest in the country, and draws participants from all over the
country. Marine recreational anglers in Massachusetts spent about $850 million pursuing their
sport in 1998°. Over 900,000 people participated in the marine recreational fishery in 2002,
including 560,000 of the Commonwealth’s citizens®

G. Commercial Fisheries

The Commonwealth of Massachusetts has long supported one of the most valuable commercial
fishing industries in the nation. In terms of revenue, the most lucrative fisheries in
Massachusetts are scallops, lobster and lastly a variety of groundfish. Together, the commercial
and recreational marine economies employ more than 80,000 people in Massachusetts, 40,000
from the seafood industry alone, and contribute close to $2 billion to the economy. This figure
includes $659 million in fishing and sales, and $132 million in fishing and support services (e.g.,
fuel, ice, bait, food, insurance, and mortgage).

In recent decades, the Massachusetts economy has suffered from the combined effects of
decreasing fish stocks and fishery restrictions. With the current situation of sparse fisheries,
most ports have felt the harsh economic realities over the recent downturn. Ports such as
Gloucester, where commercial fishing is the primary operation, were affected the hardest. The
changes in the commercial fishing industry affect participating businesses, and this tends to
increase the pressure to change the economic base of the community to make it less dependent
upon fisheries-related activities and to diversify land use to accommodate supporting sources of
income, change operations, or potentially sell land to a more profitable business.

The National Marine Fisheries Service is still in the early stages of much of its research to
provide complete profiles for all US fishing-dependent communities in formats to allow easy
comparisons across communities and regions. A number of studies and workshops have been
proposed or are underway at the present time. Few final reports are as yet available -- especially
with regard to social and cultural aspects of communities.
http://www.st.nmfs.gov/stl/econ/cia/data_collection.html

H. Aquaculture

The aquaculture industry is responsible for less than 3% of the seafood catch in Massachusetts.
The industry is dependent upon hard shell clams and American oysters, while soft-shell
“steamer” clam, razor clam, bay scallop, sea scallop, surf clam and blue mussel are gathered to
meet a smaller demand. While compared to other states, the Massachusetts aquaculture industry
is small, its value in 2002 was $3.6 million, producing an impact of $16 million on the state
economy (Figure 7). Nearly four-fifths of the aquaculture industry’s cultivation is located on

5 Steinbeck & Gertner, 2001.
6 Armstrong, personal communication from National Marine Fisheries Service.
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Figure 7. Regional contribution to aquaculture production.
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I. Marine Technology

Marine Technology in Massachusetts, (including marine instrumentation, environmental services
and research), is estimated to have employed 9,420 people, who earned $420 million, in 1997.
Marine technology is applied in projects like mapping, monitoring weather and environmental
quality and surveying for oil and gas deposits. Users of marine technology are quite expansive,
including commercial fishing, maritime transportation and shipbuilding, marine environmental
services, research and education’.
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CHARACTERIZATION OF OCEAN USES

Summary

Massachusetts coastal waters accommodate a wide variety of uses that are often separated by
time of day, seasons of the year, location (i.e., sea floor bottom, water column, water surface,
air), or existing “zones” to accommodate specific use areas (e.g., shipping lanes). Given the high
use levels in our waters, actual use conflicts in Massachusetts are relatively limited. However,
an increase in overall level of use, the development of new types of coastal and ocean activities,
and a loss of productive maritime and estuarine habitat will likely lead to a significant increase in
user conflicts.

Information on historical and up-to-date inventories of the uses and resources of the state’s
marine waters has not always been readily available, and should be, in order to support ocean
management planning and to identify trends in human maritime activities. These inventories
should be GIS-based and:

illustrate uses and resources on the seafloor, in the water column, at or above the

ocean surface, and in the air space above the ocean;

indicate when human and natural activities and events occur over time; and

incorporate relevant upstream and offshore areas that affect coastal resources.
Successful management of human activities in the near-shore environment must be based on a
sound knowledge of those activities and the sustainability of the resources they impact. For this
reason, information on natural resources and human activities should be developed in a format
that allows for easy overlays and comparison of information.

Background

As part of the Ocean Management Task Force’s efforts, the Use Characterization Working
Group (UCWG) was created to help:
1) examine human uses and activities in Massachusetts coastal waters;
2) identify areas of multiple uses, as well as those of highest user conflict;
3) develop narrative descriptions and visual representations that summarize these uses; and
4) identify potential coastal and ocean use trends.

The UCWG relied for the most part on existing data. Many data sets for water quality
conditions, natural resource characteristics, political and regulatory jurisdictions, and stationary
structures are already available through the Massachusetts Ocean Resource Information System
(MORIS), and other GIS-based programs. MORIS is a comprehensive database providing
access to the broad range of information necessary to manage coastal and ocean resources. An
ArcView-based application provides easy access to the MORIS dataset, which currently houses
over 200 layers. This application and the MORIS datasets are currently distributed free on CD-
ROM, but will be available for download and display on the MassGIS on-line mapping site in
late 2004, making it highly accessible to the general public.

The UCWG developed preliminary use characterizations and narratives based on these data to
help guide the OMTF in drafting preliminary recommendations. The initial efforts, using static
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drawings that depicted various uses of coastal waters in different regions of the state, were
helpful in providing the Task Force with very general use characterizations, but lacked
specificity with regard to location of uses, seasonality of activities, and cross-sectional uses that
may extend from the sea floor to the air space above the ocean surface. Problems were also
identified in graphically representing widespread uses, such as recreational boating and lobster
fishing, where a GIS-based application or narrative description would provide more clarity.
From this effort, it became clear that there was a need to collect, inventory, house, update, and
manage information on uses and activities in coastal waters, and develop accessible methods to
display and interpret complex use characterizations to ocean managers and the general public.
Based on feedback from the OMTF and the public, rough-cut coastal and ocean use
characterizations have been useful to the OMTF to get a sense of what’s going on where, but the
real value of use characterizations is as a long-term management and educational tool for
resource managers and the public. Accordingly, the OMTF has adopted a recommendation that
the Commonwealth develop comprehensive, GIS-based use characterizations that will be
updated on a regular basis.

The UCWG sought to identify human use trends and developed its own list of trends, which was
supplemented by additional public comments. However, the UCWG received several
recommendations to develop historical use characterizations, which could then be used to
identify trends in a more empirical fashion rather than rely on time-specific observations and
anecdotal information. Developing historical use characterizations are part of the Use
Characterization Recommendation in Management Tools and are included to assist in the
identification of human use trends over time for decision-makers and the public.

The UCWG?’s initial use characterization, describing the types of activities and general physical
characteristics in each of five Massachusetts coastal regions, appears in this chapter. The Use
Characterization Recommendation in Management Tools outlines the steps needed to more fully
develop use characterizations and present relevant information in a clear, accessible format for
use by ocean managers and the public.

The UCWG was chaired by Tom Skinner and staffed by Deerin Babb-Brott. Other UCWG
members included Bill Adler, Dale Brown, Tom Cox, Rip Cunningham, Robbin Peach, Tim
Smith, and Tim Timmermann. Vin Malkoski, Tony Wilbur, Steve Mague, Diane Carle, Todd
Callaghan, Andrea Cooper, Jason Burtner, Truman Henson, and Dave Janik participated from
state environmental agencies.

Methodology for Developing Characterizations of Uses
in Different Regions of the State’s Oceans

There is currently no comprehensive database identifying the type, spatial and temporal qualities,
and geographic locations of the myriad activities that take place along the Massachusetts coast.
To assist the Task Force in the development of its draft preliminary recommendations, the
UCWG developed a rough geographic representation of coastal and ocean uses, based on
personal knowledge of staff from the Massachusetts DMF and the Massachusetts Office of CZM.
Given the significant limitations of the static geographic representations, a narrative was
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developed in which the natural, industrial, recreational, commercial, and other characteristics or
uses were generally described for each of five coastal regions.

Although the narrative and the geographic representations are included in this chapter, it is
important to understand that both products were developed specifically as illustrative
representations to provide the Task Force with a working sense of the uses and resources that
characterize the several geographic regions within Massachusetts state waters. They were
presented to the Task Force to generally describe and illustrate the industrial, commercial,
recreational, natural, and other (e.g., military/homeland security and cultural) coastal features.

Initially, the UCWG had to determine the scope of its work and whether land, harbor or
shoreline-based uses or resources within each of the categories should be included, and, if so,
how they should be represented. For example, individual marine-related facilities within a
harbor, upland areas within a coastal watershed that contribute significant non-point runoff, local
shellfish beds, and inshore areas frequented by recreational fishers were all considered for
inclusion in the use characterization.

The determining issue in these deliberations was the Task Force’s purpose to recommend an
overall ocean management strategy, and not to develop actual information-based management
plans — at least at this point in time. In this regard, the UCWG imposed basic assumptions on
our product and recommendations to help focus on uses and resources of the ocean proper,
resulting in the following general approach:

* The maps focus on the major features that directly occupy or have a major effect on the
ocean, as opposed to harbors and small embayments.

* Specifics on the most common or predominant coastal features are not included because
most of these features are located at the terrestrial margin. Rather, the information forms
the basis for the textual characterization of the regions. Terrestrial features are mapped
where they are highly determinative of the use or character of the region, like the Great
Marsh on the North Shore, or the National Seashore on Cape Cod.

* Industrial, commercial and recreational uses of ports and harbors are illustrated, with
greater emphasis indicated for areas of intense use; note that some level of recreational
and commercial boating use is associated with every harbor and inlet coast-wide.

*  With the notable exception of the lobster fishery, which tends to occur almost everywhere
along the Massachusetts coast, the information on fisheries is presented not to illustrate
for planning purposes what is fished for where, but as an illustration of the fact that,
while fishing may be said to occur “everywhere,” there are generally identifiable areas of
higher recreational and commercial effort, based on bathymetry, surficial geology/habitat,
or the seasonal presence of a given species. We have illustrated some of that in these
characterizations. For future management plans, information from recreational and
commercial fishing sources can be overlaid to compile a detailed use characterization.

Once our assumptions have been applied, there are not a lot of human constructions to map. The
primary uses of our ocean waters include industrial intake and discharge of seawater, cables and
pipelines, industrial vessel navigation (in narrowly geographically defined areas), recreational
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and commercial boating and fishing (over broad and geographically diverse areas) and
intertidal/shallow water shellfish aquaculture.

Regional Use Characterizations

The initial use characterization developed for the Task Force included both a narrative and
graphic, static representations of existing uses along the Massachusetts coast. Some uses, such
as shipping channels and industrial port facilities, were clearly shown on the graphic
representations, which used NOAA charts for base-line information. Other types of information,
such as ports for commercial or charter-boat fishing, or areas of higher-than-normal recreational
boating activity, were easier to describe in the narrative section. In this report, we have included
one coast-wide use characterization graphic representation, the narrative description, and an
example of a MORIS natural features map, illustrating how use characterization information
could be displayed in a GIS-based format.

NORTH SHORE (SALISBURY TO NAHANT)

North Shore: Summary

The North Shore features major commercial and recreational boating and fishing uses, including
a growing ecotourism industry. There are two ports with significant industrial features.
Generally, the coastline is open to the ocean and marine uses are concentrated in near-shore
waters. From Cape Ann to the south, the seafloor is characterized by major areas of hard bottom
and relief with a major lobster fishery; north of Cape Ann the seafloor is predominantly sand and
flat bottom sloping up to a significant barrier beach/saltmarsh system. The Annisquam River is a
major ocean use feature for commercial and recreational boats.

North Shore: Natural Resource Characteristics

North of Cape Ann is generally a sand and flat bottom coast with a significant barrier
beach/saltmarsh system, which serves as a stopover on the Atlantic Flyway for migratory birds.
South of Cape Ann is characterized by hard bottom and relief. The Great Marsh across the Essex
Bay and Plum Island Sound regions comprises over 25,000 acres of beach/marsh habitat and
defines the regional coastal character; it is designated by the state as an Area of Critical
Environmental Concern (ACEC). The Merrimack River is a major run for diadromous fish and
contains populations of endangered fish species. Jeffries Ledge is a major geographic feature
targeted by commercial and recreational fishers and boaters. Whales and other marine mammals
frequent North Shore waters. The water quality is good outside of harbors and embayments, but
enclosed and/or populated areas typically experience some impairment of water quality in the
immediate vicinity of sewage outfalls and, more broadly following periods of significant rain,
leading to temporary closures of shellfish beds.
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North Shore: Industrial Characteristics

In general, only Gloucester and Salem are hubs of industrial activity in the North Shore area of
the state’s oceans. Each port has industrial shipping activity supported by major federal
navigation channels. There is a transitway offshore and parallel to the coast for ships crossing
the Gulf of Maine. Outfalls are located along the coast (Newburyport, Ipswich, Rockport,
Gloucester, Manchester, Salem, and Swampscott). Salisbury to Gloucester is characterized by a
lack of industrial features other than outfalls. The Merrimack River carries industrial effluent,
including treated sewage and industrial process water.

North Shore: Commercial Characteristics

Commercial fishing (all kinds, including charters, party boats, etc.) and boating (whale watching,
kayak tours) is practiced extensively in the nearshore waters. The Merrimack River, Cape Ann,
and Salem Sound areas are homeport to significant commercial fleets. Commercial vessels use
the Annisquam River heavily. Essex Bay and Plum Island Sound are areas of significant
commercial use by ecotourism businesses. While lobster potting occurs in virtually all near-
shore waters, it is generally concentrated within the 120-foot depth line. Roughly 13% of the
total state lobster catch occurs in the waters between Nahant and Manchester and 15% of the
total between Gloucester and Rockport, the two most productively fished areas. Dragging,
gillnetting and lobster potting occur from Eastern Point south through Massachusetts Bay;
dragging and scallop dredging occur in Ipswich Bay.

North Shore: Recreational Characteristics

Recreational boating occurs throughout the North Shore waters, and every harbor and port
supports some level of boating activity. The Merrimack River, Plum Island Sound, Essex Bay,
Cape Ann, and Salem Sound are major hubs of recreational activity. The Annisquam
River/Blynman Canal is a major recreational feature that connects Ipswich Bay and
Massachusetts Bay. Recreational boating destinations include nearshore fishing locations, all of
Cape Ann for diving, and Stellwagen Bank. The Great Marsh across the Essex Bay and Plum
Island Sound regions is a major recreational destination. North of Cape Ann is characterized by
public beaches of regional and national significance.

North Shore: Military, Cultural, & Other Characteristics

The Coast Guard has stations in Newburyport and Gloucester. There are U.S. Navy submarine
routes off the North Shore up to Portsmouth, NH, and the Gulf of Maine area.

MASSACHUSETTS BAY (METRO BOSTON AREA; NAHANT TO COHASSET)

Massachusetts Bay: Summary

A key feature of Massachusetts Bay is its breadth and the great diversity of uses over, on, and
beneath the waters. Boston is the regional maritime industrial and commercial hub, and the uses
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centered around the port dominate the waters. Planes using Logan Airport approach and depart
over Massachusetts Bay and sewage from metropolitan Boston communities is treated at Deer
Island and pumped through a tunnel nine miles offshore. Major shipping lanes and anchorages
and a dredged material disposal site in federal waters support major commercial and industrial
vessel traffic. The Boston Harbor Islands are a nearshore natural and recreational area, and the
Stellwagen Bank National Marine Sanctuary is a major offshore natural, recreational, and
commercial area. Nearshore waters offer major opportunities for recreational diving and support
the state’s greatest concentration of lobster potting; offshore waters support dragging, gillnetting,
charter and party boat fishing, and recreational fishing. Whales and other marine mammals
frequent Massachusetts Bay waters. Massachusetts Bay is defined by a baseline of the territorial
sea, drawn from Eastern Point in Gloucester to Strawberry Point in Cohasset; state waters extend
three miles seaward of the baseline. Under this delineation, a significant portion of the Bay lies
outside municipal boundaries but within state waters.

Massachusetts Bay: Natural Resource Characteristics

Massachusetts Bay has diverse surficial geology. The nearshore waters of Massachusetts Bay
are characterized by hard bottom and relief, including islands and submerged and intertidal
ledges. Areas of gravel and cobble have been identified as significant habitat for juvenile
lobster. To the north, Broad Sound, enclosed by the rocky headlands of Nahant and Winthrop, is
a generally sandy embayment that slopes up to a major beach area backed by an extensive
saltmarsh system designated by the state as an ACEC. To the south, the sand and cobble beaches
and nearshore waters off Hull give way to the bold shore and rocky bottom of Cohasset. The
offshore seafloor is a mix of hard bottom (sand/gravel/cobble/boulder/ledge) out to the soft
bottom areas from south of Cape Ann, through Stellwagen Basin, down into Cape Cod Bay.
Stellwagen Bank, a National Marine Sanctuary, is a major offshore natural feature of local,
regional, and national significance. Several species of whales and other marine mammals
frequent Massachusetts Bay waters, including, notably, endangered Humpback and Northern
Right Whales; Stellwagen and bordering waters are major feeding grounds. The new
Massachusetts Water Resources Authority (MWRA) treatment plant has significantly improved
nearshore water quality; monitoring of Massachusetts Bay water quality does not appear to show
significant adverse impacts; the potential for chronic impacts continue to be studied.

Massachusetts Bay: Industrial Characteristics

Boston Harbor is a major maritime industrial port. Shipping is a major use of Massachusetts Bay
waters; the major shipping lanes run from Boston outer harbor to the southeast off of
Provincetown. Ships carrying products such as petroleum products, liquefied natural gas,
automobiles, scrap metal, other manufactured goods, and cruise passengers pass in and out of
Boston daily. Several power plants, manufacturers (Gillette, for example), and businesses (Hook
Lobster Co., for example) use seawater from the harbor. The Conley container terminal, the
complex of uses on the Mystic River, Logan Airport, and Chelsea Creek are major industrial
features. The Fore River Shipyard (whose use is discontinued) in Quincy and Weymouth Back
River (gas pipeline and ships carrying petroleum products) are areas of localized industrial
activity. The MWRA outfall discharges treated municipal sewage from the metro-Boston area
nine miles out into Massachusetts Bay. Lynn and Hull have municipal outfalls. The Saugus
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River supports the General Electric jet engine plant and the Refuse Energy Systems Company
(RESCO) trash to energy facility, both of which draw water from and discharge back into the
river. A tidal power desalinization plant has been proposed off Hull. Massachusetts Bay waters
were used historically for dumping industrial waste, including low-level radioactive waste, and
dredged material. The Massachusetts Bay Disposal Site, a federally designated disposal site for
dredged material, is located just outside state waters on the edge of the Stellwagen sanctuary;
historic dumping grounds are noted on NOAA charts and include two prominent areas, the
Boston Lightship site and the Industrial Waste Site (IWS).

Massachusetts Bay: Commercial Characteristics

Massachusetts Bay also supports a major concentration of commercial uses; while most of
Massachusetts Bay supports some level of commercial activity, the intensity of use is greatest
from the waters around the Boston Harbor Islands landward. Fishing of all types, dive charters,
and passenger ferries frequent these nearshore waters. Offshore, Stellwagen and neighboring
waters support whale watching and charter and party boats. There are major recreational
marinas in Lynn, Revere, Boston, Quincy, Weymouth, Hingham and Hull. A gambling boat
departs from Lynn. Major commercial routes crisscross the Bay connecting the Cape Cod Canal,
Boston Harbor, the Annisquam River, and Provincetown/Stellwagen Bank. Massachusetts Bay
is heavily used for commercial fishing, and supports a major lobster fishery (28% of the state’s
total catch), groundfish dragging, gillnetting, and charter and party boats. Generally, dragging
occurs where the bottom is flat and open; other gear is used on areas of greater relief.

Massachusetts Bay: Recreational Characteristics

Massachusetts Bay is a major recreational area and boating occurs throughout the waters. Major
destinations include Stellwagen Bank for fishing and whale watching, and the Harbor Islands for
boating, hiking, fishing, and diving. Recreational fishing and diving occur at numerous
nearshore areas. Major recreational routes connect the Cape Cod Canal, Boston Harbor, the
Annisquam River, Provincetown/Stellwagen Bank, and smaller ports in between.

Massachusetts Bay: Military, Cultural, & Other Characteristics
The U.S. Coast Guard has stations in Hull and Boston. Military vessels from the U.S. Navy and

other countries visit Boston occasionally; some repair/service facilities for military vessels are
available.

SOUTH SHORE AND CAPE COD BAY (SCITUATE TO PROVINCETOWN)

South Shore and Cape Cod Bay: Summary

Compared to Massachusetts Bay, Cape Cod Bay has a lower but still significant intensity of uses.
Primary features include its largely sand and cobble composition and shallow waters; the Cape
Cod Canal, which is a major industrial, commercial and recreational feature; and the harbors of
Marshfield, Scituate, Duxbury, Plymouth, Barnstable, Wellfleet, and Provincetown, which
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support substantial recreational and commercial fleets. Recreational use is high. Much of Cape
Cod Bay is a seasonal feeding ground for the endangered Northern Right Whale. Industrial use
is relatively low, and includes shipping, municipal sewage outfalls, and two power plants.

South Shore and Cape Cod Bay: Natural Characteristics

The South Shore coastline from Scituate to Plymouth is predominantly sand and cobble beaches,
the product of the region’s geology and exposure to seas from the east and northeast, which
typically experience significant coastal erosion during storm events. Nearshore gravel and
cobble beds support juvenile lobster. Cape Cod Bay itself is more protected and less dynamic; it
is a relatively shallow, flat embayment characterized by sandy/silty sediments, sandier to the
northwest and siltier to the southeast. Billingsgate Shoal, off Wellfleet, is the major submarine
feature and forage ground for gamefish. (The great white shark in the Smithsonian was caught
on Billingsgate.) Cape Cod Bay is designated critical habitat for the Northern Right Whale,
which typically inhabit the waters during winter and early spring months, although individual
whales may periodically stay on later in the year. Humpbacks, other species of whales, other
marine mammals, and turtles frequent the waters. Mass strandings of lesser whales and turtles is
a relatively common occurrence on the eastern coast of the bay. Water moves through Cape Cod
Bay in a generally counter-clockwise circular pattern, entering from the north along the west
coast of the bay, circulating south, east, and north following the perimeter of the bay, and exiting
off Provincetown. The water quality is generally good and locally excellent (e.g., Wellfleet
Harbor is designated as a body of Outstanding Resource Water); however, in some areas, rain

events flush septage from nearshore leach fields and cause temporary and localized closures of
shellfish beds.

South Shore and Cape Cod Bay: Industrial Characteristics

There are relatively few industrial uses on the South Shore and in Cape Cod Bay. Scituate,
Marshfield and Plymouth have sewage outfalls. The water-cooled Pilgrim Station nuclear power
plant is located in Plymouth and the power plant in Sandwich along the Cape Cod Canal are the
only major industrial facilities. The Canal supports small and medium sized industrial ship
traffic to and from Boston and points north; tugs and barges carrying petroleum products
represent the majority of the industrial traffic, which runs parallel up the western coast of the bay
to Boston. Occasional cruise ships call at Provincetown. The Cape Cod Disposal Site, a state-
designated site for dredged material, is located in state waters off Wellfleet. Designated in 1994,
the site has been used by municipal and private facilities in Duxbury, Plymouth, Wellfleet, and
Provincetown. The site is closed from January to mid-May to avoid impacts with Northern Right
Whales.

South Shore and Cape Cod Bay: Commercial Characteristics

Commercial boating is a major use of south coast and Cape Cod Bay waters. Lobster potting is a
major use — south shore waters account for 18% of state total lobster catch; the open waters of
the bay and the southern and eastern nearshore account for another 13%. Groundfish dragging
and localized scallop dredging occur in the bay and there is significant fishing for tuna, bluefish,
and striped bass. The harbors of Marshfield, Scituate, Duxbury, Plymouth, Barnstable,
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Wellfleet, and Provincetown support major commercial fleets; Additionally, Rock Harbor in
Orleans is home to one of the biggest charter fishing fleets in the northeast. All harbors and
inlets support some level of commercial fishing activity. Shellfish aquaculture is a major
nearshore (intertidal) commercial use, particularly along the eastern shoreline (e.g.,
Provincetown and Wellfleet).

South Shore and Cape Cod Bay: Recreational Characteristics

Fishing, diving, and sailing are major uses of South Shore and bay waters. The harbors
described above under “Commercial Characteristics” also support major recreational fleets. The
beach and nearshore areas along the entire periphery of the region are heavily used for
swimming, boating, kayaking, strolling and fishing. Billingsgate Shoal is a major recreational
destination. Recreational diving for lobster occurs from Scituate to Barnstable. Off-road vehicle
use is heavy in Plymouth and along the outer cape beaches and flats.

South Shore and Cape Cod Bay: Military, Cultural, & Other Characteristics
The U.S. Coast Guard has a station in Provincetown. The U.S. Navy periodically conducts small

fleet maneuvers in the waters between the Cape Cod Canal and Massachusetts Bay off Boston
Harbor.

CAPE COD AND THE ISLANDS (EASTERN AND SOUTHERN WATERS OFF CAPE COD, AND ALL
WATERS OFF MARTHA’S VINEYARD, NANTUCKET AND THE ELIZABETH ISLANDS)

Cape Cod and the Islands: Summary

The Cape Cod and Islands region is characterized by dynamic sediment systems and locally by
high-energy wave formations that impact both the landforms and the near shore bathymetry.
These features, in conjunction with the many small harbors, estuaries and barrier beaches, have
helped shape the historical and cultural foundation of the region. Fishing, yachting and other
waterfront activities, together with the need to provide critical resources and services to the
people of Nantucket, Martha’s Vineyard, and the Elizabeth Islands have also shaped shorefront
development in this region and the uses of the waters surrounding it. Finally, the entire region is
largely dependant on tourism and therefore on the accommodation of recreational activities and
the environmental conditions necessary for the support of that economy.

Cape Cod and the Islands: Natural Characteristics

The coasts of Cape Cod and the Islands are characterized by sandy barrier beaches backed by
coastal dunes and coastal banks along much of the coast. There are dozens of coastal
embayments and estuarine harbors scattered along the coasts as well. The surrounding waters
vary from the very shallow depths of Nantucket Sound and the Nantucket Shoals, to the deeper
waters of Cape Cod Bay and Vineyard Sound, to the ocean depths immediately off the eastern
shore of Cape Cod. To the east of Cape Cod, the bathymetry quickly reaches to depths of one
hundred feet and more, with the area subject to significant unimpeded wave energy, whereas the
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shallower and more protected waters are much more quiescent by comparison. There are
thousands of acres of salt marsh and the area is significant to several endangered species of birds
and vegetation. The Cape Cod National Seashore boundary includes portions of six of the outer
cape towns, and the Cape is also home to the Mashpee and Monomoy National Wildlife Refuges.
State-designated Ocean Sanctuaries encompass most of the state waters surrounding the region.

Cape Cod and the Islands: Industrial Characteristics

The industrial uses of the area are primarily related to fuel transport and storage. There are tank
facilities located in Vineyard Haven Harbor on Martha’s Vineyard and on Nantucket. Fuel is
transported by barge to both of these facilities in significant quantities. Cruise ships, generally
small coastal packets, call at Martha’s Vineyard and Nantucket. There are also industrial
transport activities associated with the year-round ferry service to the islands from Hyannis and
Woods Hole.

Cape Cod and the Islands: Commercial Characteristics

Commercial fishing takes place with varying intensity in many of the harbors across the Cape
and the Islands. While many smaller day trip boats dock at harbors such as Hyannis, Oak Bluffs
and Menemsha, the most significant efforts take place from Aunt Lydia’s Cove and Stage Harbor
in Chatham, and from MacMillan Pier in Provincetown. Fisheries include lobster potting, fish,
scallop and quahog dragging and commercial scale tuna and other finfish efforts. Hyannis,
Falmouth, Menemsha, Oak Bluffs and Nantucket host large charter fishing fleets. Additionally,
whale watching and eco-tourism operations embark from several harbors in the region.

Cape Cod and the Islands: Recreational Characteristics

Recreational boating popularity has exploded throughout the region during the past decade. This
has caused significant burden and management challenges for those charged with the oversight
of these activities. As evidence of the importance of this pastime, there are over fifty boat yards
and other boat service facilities located on the Cape and Islands. Notwithstanding the long
history of yachting around the area, it has gained even more popularity with economic growth of
the region and is now of a greater magnitude than ever. Two particular concerns associated with
this growth are the inherent conflict between this use and the other traditional and current uses of
the area, and also the struggle to accommodate these numbers of boats along with their attendant
supporting infrastructure, such as moorings, slips, and maintenance facilities.

Cape Cod and the Islands: Military, Cultural, & Other Characteristics

The Massachusetts Military Reservation (MMR) is approximately 23,000 acres in size and is
located on Cape Cod within the towns of Sandwich, Mashpee, Falmouth and Bourne on the
Upper Cape. This facility is home to units of the Massachusetts Army National Guard, Air Force
Reserve and Coast Guard. In addition to its air field and aircraft support facilities, artillery and
other weapons training has taken place there for decades. As a result of the various military
activities over the years, there are several ground contamination sites located on and around
MMR and remediation efforts are underway on many. Nomans Island, off the southwest shore of
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Martha’s Vineyard, was used by the military as a bombing practice site for decades. It is not
currently open for public access due to the presence of unexploded ordinance. However, it has
been subject to some clean-up efforts and is currently under the management of the U.S. Fish and
Wildlife Service.

The region is also home to the Wampanoag Tribes of Mashpee and Aquinnah (Gay Head).

SOUTH COASTAL REGION (THE WATERS OF BUZZARDS BAY AND MOUNT HOPE BAY AND
16 COASTAL COMMUNITIES ADJACENT TO THOSE WATERS)

South Coastal Region: Summary

The South Coastal region is centered around two coastal embayments, Buzzards Bay and Mount
Hope Bay. Mount Hope Bay is a sub-part of the much larger Narragansett Bay system primarily
located within Rhode Island waters. The region’s ocean resources have both a wide variety of
uses and a high intensity of use. The region includes two of the Commonwealth’s largest
industrial ports, Fall River and New Bedford. These ports are home to the most valuable fishing
port in the United States, extensive power generation facilities, and associated infrastructure, and
other significant port uses. Buzzards Bay is a major shipping lane for petroleum and other
cargoes that are brought to the Northeast. The region also contains extremely valuable shellfish
and finfish resources, nationally significant endangered species, world-renowned recreational
boating, and extensive relatively warm-water beaches. These resources help make the region a
recreational playground and seasonal vacation area.

South Coastal Region: Natural Characteristics

The natural resources of the Mount Hope Bay portion of the region include extensive shellfish
resources and a dynamic estuary at the mouth of one of the larger rivers wholly within
Massachusetts, the Taunton River. This river system sustains one of the largest anadromous fish
runs in the Commonwealth that has been used to supplement and help rebuild other fish runs in
the state. Recreational fishing is still a favorite activity, although it has declined over the past
decade or so from what many believe to be industrial impacts to fish stocks. Buzzards Bay’s
natural ocean resources include extensive endangered and rare species, including piping plovers,
leatherback turtles, and more than one half of the North American population of the endangered
roseate tern. Thousands of acres of salt marsh, tidal flats and eel grass beds help form the base
of the bay’s natural food chain. The bay also has ubiquitous and highly valuable recreational
finfish resources including scup, tautog, blue fish, and striped bass. Buzzards Bay is home to
some of the richest shellfish resources in the Commonwealth. The resources of both bays are
threatened by pollution, primarily nutrients and bacteria from residential development and also
from catastrophic events, such as the recent oil spill in Buzzards Bay.

South Coastal Region: Industrial Characteristics

The industrial ports of Fall River and New Bedford are significant economic engines for the
region. Both ports receive cargo ships and, increasingly, cruise vessels. Fall River is the second
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deepest port in the Commonwealth, and is home to significant power generating infrastructure
that serves users far beyond the immediate region. The port also has ferry and other boat-
building operations, and is currently being considered for the location of major liquefied natural
gas (LNGQG) receiving and handling infrastructure. Buzzards Bay acts as the southern funnel to
the Cape Cod Canal, through which pass vast quantities of petroleum and cargo to Boston and
other ports farther north. It is estimated that approximately two billion gallons of petroleum
products pass through Buzzards Bay each year

New Bedford’s fishing port for three years running has been the most valuable in North America
with an extensive fleet that primarily fishes far off shore. The port also is home to a large and
vibrant fish processing center that not only processes the local catch, but also large quantities of
fish from other areas brought in by freighter and plane. There are significant large boat repair
operations within the harbor. Ferry operations serving Martha’s Vineyard have historically used
the harbor and may be expanding in the near future. .

South Coastal Region: Commercial Characteristics

Small commercial fishing occurs seasonally throughout the region, but to a much greater extent
in Buzzards Bay. Targets of these activities include lobster, scup and tautog, fished mostly by
small boats either working out of local harbors or being brought in by trailer and launched for the
day. Party boat activities for sport fish, such as blues, scup, and stripped bass, occur out of New
Bedford Harbor. Smaller commercial sport fishing boats are available in many of the other
numerous harbors throughout the bay. Although Mount Hope Bay’s shellfish resources are not
suitable for direct harvesting, there is a significant commercial shellfishery that harvests these
resources and then transplants them to other parts of the state to augment the natural populations
in those areas. There are extensive commercial shellfish activities in Buzzards Bay. In the late
1980s, it was estimated that Buzzards Bay was responsible for approximately one quarter of the
states commercial shellfish harvest.

South Coastal Region: Recreational Characteristics

Both bays are home to significant recreational boating activities that continue to expand.
Buzzards Bay in particular is world-renowned for its ideal sailing conditions. In the early 1990s,
it was estimated that there were approximately 13,000 recreational boats moored or docked in
Buzzards Bay, a relatively high percentage of which were sailboats. This expanding boat
activity, while allowing more people to enjoy the region’s natural resources, does present
management challenges with competing uses, both recreational and commercial. Recreational
shellfishing and fin fishing are favorite pastimes of many residents and visitors throughout the
favorable seasons. The region’s beaches are widespread and heavily used throughout the
summer season. Along with the region’s many town beaches, there are three state-owned
facilities, each with significant beach resources, Horseneck Beach State Park, Demarest Lloyd
State Park, and Nasketucket Bay Reservation.
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South Coastal Region: Military, Cultural, & Other Characteristics

The United States Coast Guard (USCG) has a station in New Bedford Harbor. Recently the two
large cutters stationed at this location for many years have been redeployed to other areas;
however, other smaller boats may take their place.

Conclusion

As part of its efforts to prepare these characterizations of the uses of the state’s oceans, the
UCWG collected anecdotal information from Task Force members and the public regarding
perceived ocean and coastal use trends. Many of these observations reflected concerns over
increased usage and competition for ocean and coastal resources. To ascertain and quantify
ocean and coastal trends, historical use characterizations provide a record of changes in uses, the
decline or disappearance in historical uses, and the increase or emergence of new uses.

Although the OMTF work on use characterization was begun to help members understand the
extent and nature of human activities in coastal waters, comprehensive use characterizations are
important tools for ocean and coastal managers. An effective use characterization effort may be
used in conjunction with natural resource data to illustrate the relationship between human
activities and the marine environment, and over time to identify use trends. Complex use
characterizations showing historical trends, overlays with natural resource characteristics, and
cross-sections of the water column and the air above it are best displayed through a GIS-based
dynamic system, similar to that used for MORIS.
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SUMMARY OF ALTERATIONS BY HUMAN ACTIVITY AND
CUMULATIVE IMPACTS

The objective of this portion of the Technical Report to the Ocean Management Task Force is to
summarize and describe the major human-induced and natural impacts to estuarine and marine
habitat and life. A thorough environmental assessment of cause and effects associated with the
abundance of discrete human-induced impacts and natural processes or a comprehensive review
of cumulative impacts is a complex issue and is beyond the scope of this report. Rather than a
“cumulative impacts assessment”, this report briefly explains cumulative impacts, describes
major anthropogenic impacts and natural influences, lists Massachusetts examples of these
impacts, shows the geographic location of key impacts, and presents emerging issues.

EXPLANATION OF CUMULATIVE IMPACTS

Alteration of estuarine and marine habitat and life by human activity — combined with impacts
from naturally occurring environmental variation — leads to cumulative impacts to all sectors of
the marine environment. Vestal et al. (1995) describes cumulative impacts as the combined
outcome of numerous actions and stresses, where a group of relatively minor and major impacts
may add up to severe habitat degradation or loss. This view is also shared by the Environmental
Protection Agency, which asserts that cumulative impacts accumulate over time, from one or
more sources, and can result in the degradation of important natural resources (EPA 1999).

According to The Council on Environmental Quality/National Environmental Policy Act
regulations (40 CFR §§ 1500 -1508), and for the purposes of this report, we define “direct
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effects”, “indirect effects” and “cumulative impacts” as follows:

- Direct effects are caused by the action and occur at the same time and place. (40 CFR §
1508.8)

- Indirect effects are caused by the action and are later in time or farther removed in
distance, but are still reasonably foreseeable. Indirect effects may include growth inducing
effects and other effects related to induced changes in the pattern of land use, population
density or growth rate, and related effects on air and water and other natural systems,
including ecosystems. (40 CFR § 1508.8)

- Cumulative impact is the impact on the environment, which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (Federal or non-Federal) or person undertakes such other
actions. Cumulative impacts can result from individually minor but collectively significant
actions taking place over a period of time. (40 CFR § 1508.7)

Additive effects and synergism are important topics to discuss while describing cumulative
impacts but are different from cumulative impacts. Additive effects are the combined
consequence of independent, multiple impacts; synergistic interactions are a more complex
magnification of threats to produce a greater impact than additive effects. That is, the combined
toxicity of two contaminants is (can be) greater (synergism) than their combined, independent
toxicities (additive effects). These terms are frequently used while discussing multiple
environmental impacts.
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Cumulative impacts include additive and synergistic impacts and encompass wide-ranging
ecological implications of human perturbation and natural patterns of variability. For example,
the alteration of habitat and biological communities through the degradation of water quality due
to point and nonpoint sources of pollution, high rates of organic loading to seafloor habitats as a
result of watershed changes and increased run-off, and changes to species assemblages due to
commercial exploitation leads to substantial loss to habitat and associated communities both
spatially and temporally on a broad scale.

Because cumulative impacts affect a wide range of estuarine and marine habitats and all species
(either directly or indirectly), they should be considered when developing ocean resources
management strategies. However, it is difficult to achieve a clear understanding of the
cumulative effects of human activities; specifically, separating human induced impacts from
natural variation is a challenging but not impossible task (i.e., the cause and effect of many
anthropogenic impacts are understood). Long-term systematic monitoring and targeted research
are required to understand variability in natural resources and anthropogenic influences to natural
resources. The status of ocean resources and the understanding of human-induced impact on
ocean resources will remain difficult to understand without a substantial investment in
monitoring and research.

While it is on occasion difficult to distinguish between human induced changes and natural
variation, it is a well-known fact that anthropogenic changes contributed to extensive
environmental stress in the Massachusetts marine environment. Regional efforts are ongoing to
coordinate monitoring efforts, and Massachusetts should play a key role in developing
monitoring and research plans and include efforts to understand cumulative impacts (CICEET
1999; cited in Concept Paper: Aquatic Habitats Northeast Indicators Workshop, January 6-8,
2004; Krahforst personal communication).

HUMAN-INDUCED IMPACTS AND NATURAL PROCESSES OF OCEAN RESOURCES

Increasing human population, particularly the coastal population, is the root of the majority of
human-induced impacts. The northeastern United States (from Maine to Maryland) currently
accounts for about one third of the nation’s coastal population, and 16% of the entire national
population (Culliton et al.1990). In the year 2000, 34% of the total Massachusetts population
lived along the coast, demonstrating the extent of development along Massachusetts coastline.
Please refer to human population section of ‘Trends in the Demographics of Human Population
and the Massachusetts Marine Economy’ for a breakdown of the coastal population by county
and town.

The demands of a high-density coastal population place a significant burden on coastal and
ocean resources. For example, humans require wastewater treatment facilities and the associated
disturbances have ecological consequences that extend to nearshore and offshore systems. There
are many human uses of Massachusetts waters, and often these uses are conflicting; these uses
should also be considered when examining human induced impacts (refer to ‘Characterization of
the Ocean Uses’).
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Summary of the Types of Human-Induced Impacts and Natural Processes in Massachusetts

Human-induced impacts and natural processes do not equally affect all resources and regions.
Human-induced threats/impacts are both direct and indirect in nature. As seen in Table 1, direct
human impacts from activities like dredging, siting of power plants and commercial fishing each
have immediate impacts to the marine environment. Indirect human impacts include nonpoint
source pollution and watershed development. Many of these activities may occur in coastal
waters and contribute pollutants to the coastal zone, but their impacts, (like runoff of pollutants
such as pesticides, herbicides and nutrients) are diffused over wide areas. Both direct and
indirect human impacts cause environmental effects that are cumulative in nature.

There are many human-induced impacts, or sources of potential adverse impact, throughout
Massachusetts waters. Table 1 shows major impacts, divided by type of anthropogenic impact
(direct or indirect). Naturally occurring threats also influence ocean resources. Table 2
identifies global threats, divided by type of impact (natural disturbance and global climate

change). Tables 1 and 2 list the geographic distribution of each type of impact. For the purposes

of this section the following descriptions are applied:

- Geographic distribution in Massachusetts 1s a general representation of how these impacts

are distributed along the state’s coast and offshore waters. While the environmental effects of a

particular threat or adverse impact may not necessarily be "widespread", "moderate" or
"minimal", the following table illustrates the expanse of the impacts of the activity. For
example, power plants are not present in all coastal areas, but power plants have wide-ranging
impacts to many ecological functions. While a detailed illustration of the temporal and spatial
scale or proportion of these impacts is not described, it is important to remember that several
small-scale projects and broad environmental alterations result in a large cumulative impact.
Additionally, sources of identified impacts may be more prevalent in certain areas as different
parts of the coastline are only suitable for certain projects (e.g., shellfish aquaculture in Cape
Cod Bay).

Coastal & offshore construction/shoreline armoring (under direct impacts) includes any
building and/or erosion control barriers in the shoreline, nearshore or offshore areas (e.g., dock
and pier construction, proposed windmill energy projects, and fish pens for aquaculture), while
watershed development (under indirect human impacts) is meant to include all landscape
alteration and construction in coastal watershed areas located upland. These two categories are
not always discrete.
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Table 1. List of types of human-induced impacts that affect ocean resources in Massachusetts (adapted from Wilbur
and Pentony (1999); Concept Paper: Aquatic Habitats Northeast Indicators Workshop, January 6-8, 2004).

TYPE OF IMPACT GEOGRAPHIC DISTRIBUTION IN MASSACHUSETTS

Widespread Moderate Minimal Unknown

DIRECT HUMAN

Coastal & offshore construction/
shoreline armoring

Filling

Dredging

Dredged material disposal

Sand mining

Damming

Pipelines/cables construction

Sewage treatment plants

Power plants

Industrial discharge/outfalls

Commercial fishing/harvest

Shellfish aquaculture

Recreational boating

Marine/ferry transportation
INDIRECT HUMAN

Watershed development

Nonpoint source pollution

Air pollution

Boat fuel and wastes

Ballast-water discharge

Oil/toxic spills

Algae blooms

Disease

Invasive species

Natural processes include natural disturbances and global climate change, but these global
phenomena are often influenced by human activities (e.g., contribution of greenhouse gases to
the atmosphere increase rates of global climate change). The geographic effects of these
processes are largely unknown, as are the long-term environmental consequences, although they
are assumed to be pervasive and far-reaching. Substantial volumes of science are beginning to
demonstrate the ecological consequences of these large-scale processes (through space and
time); ‘Oceanography, Weather Patterns, and Climate Change’ provides a summary of climate
change and weather patterns.



Table 2: List of regional/global processes affecting Massachusetts ocean resources. Note: impacts associated with
natural disturbance and global climate change are often exacerbated by human activities.

TYPE OF IMPACT GEOGRAPHIC DISTRIBUTION IN MASSACHUSETTS

Widespread Moderate

Minimal Unknown

NATURAL DISTURBANCE

Storms

Climatic processes

Biotic processes

GLOBAL CLIMATE CHANGE

Accelerated sea-level rise

Ocean warming

Atmospheric ozone depletion

DISTRIBUTION OF CUMULATIVE IMPACTS

An example of the result of cumulative impacts is seen through changes in water quality over
time. Direct human impacts along the Massachusetts coast, like construction of industrial
discharge/outfalls (Figure 1), dredging and dredged material disposal (Figure 2 and Figure 3),

KEY

A Power Plant
@ Industrial

Wastewater
Treatment Plants

Figure 1. Major discharges with National Pollutant Elimination System
(NPDES), including power plants, industrial effluent and wastewater treatment
facilities.

when combined with
indirect human impacts like
watershed alteration and
nonpoint source pollution
(chemical agricultural
runoff, including pesticides
and herbicides, and
stormwater runoff), and
oil/toxic spills, have
significant effects on the
environmental quality of
Massachusetts over time.
This is a brief example of
the extent and type of major
impacts to the ocean
resources in Massachusetts.
The impacts identified in
Table 1 and 2 and shown in
the figures represent
individual activities that
affect ocean resources; the
tables and figures do not
describe ecological
consequences of these
impacts and activities.
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Figure 2. Historic dredging locations (A ) and dredged material disposal sites (e);
dredging and disposal locations were generated based on issued permits - not the actual
dredging or disposal that occurred. The figure provides an estimate of the statewide
distribution of dredging and disposal.
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KEY
O Nearshore disposal sites
1. Salisbury State Beach
2. Plum Island, Newburyport
3. Green Harbor, Marshfield
4. Sesuit Harbor, Dennis
5. Aunt Lydia’s Cove, Chatham
6. Stage Harbor, Chatham
7. Gosnold

. State open water sites
1. Cape Cod Disposal Site
2. Buzzards Bay Disposal Site
A Confined aquatic disposal
sites

1. Federal; private CAD
proposed

2. New Bedford (FEIR in MEPA)

3. Lewis Bay (for physical, not
chemical)

D Federal open water site

Mass Bay Disposal Site

® Federal recent use for CC Canal
1. Sandwich open water

2. Cleveland Ledge open water

DRAFT 11/5/03 MACZM
Figure 3. State and federal dredged material disposal sites; locations of existing or recently used sites.
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When considering the geographic distribution of environmental impacts, the recreational boating
industry provides a good example. There are 270 recreational marinas along the Massachusetts

coast, with most having 50 slips or more each in the year 2000 (Lacey, personal communication).

The distribution of harbors
and ports (Figure 4) provides
a generic estimate of areas
heavily used by recreational
boaters and also shows the
location of industrial vessel
KEY activity. Recreational boating
® Harbors activities from these marinas
¥ Ports (including additional boats
using marinas for daily
access) potentially stress the
marine and coastal
environment and present a
number of dangers. A
gathering of vessels leads to a
73 | aad higher potential and
by o8 concentration of toxic spills,
e .{5@0/}; including fuel, paint, chemical
g ﬁ solutions to remove fouling
iKY \C% organisms and other cleaning
materials. Recreational
vessels also contribute to
direct habitat degradation
(e.g., seagrass scarring from
propellers, anchors and moorings) and overall noise pollution from motor activity. In addition,
marina infrastructure such as floating docks, buoys and pilings offers opportunities for invasive
species attachment and alter environmental conditions.

Figure 4. General estimate of the distribution of harbors and ports in
Massachusetts.

While recreational marinas are located along the entire coast, most of the individual towns that
have five or more recreational marinas are in southern Massachusetts, including Buzzards Bay,
Edgartown, Falmouth, Hyannis, New Bedford, Fairhaven and Vineyard Haven. In addition to
the recreational boating, there is already wastewater treatment, harbor development, and
dredging and disposal in these areas. Newburyport (10 marinas), Gloucester (12 marinas), and
Falmouth (13 marinas) also have substantial numbers of marinas for individual municipalities.

CUMULATIVE IMPACT EXAMPLE: BOSTON HARBOR

The density of harbor and port construction reflects a highly populated coastal area, namely in
the Boston Harbor area (Figure 4). Human induced impacts are more heavily concentrated in
Boston Harbor than in other areas along the Massachusetts coast. Johnson and Rodrigues (2004)
developed three maps to illustrate impacts in the area. The extent and type of environmental
impacts in Boston Harbor serve as an example of the abundance and diversity of human
influences that affect ocean resources.
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When considering human impacts, it is important to remain conscious of the marine and coastal
habitats that continue to be threatened (Figure 5). Despite the progress of the Boston Harbor
cleanup, there are still many environmental issues to address. There are several hazardous waste
sites (including sites of Superfund National Priority) and an influx of point source pollution
concentrated around the harbor (Figure 6). In addition, direct impacts from activities such as
dredging and dredged material disposal and coastal and underwater construction continue to
affect the area (Figure 7).
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Figure 5. Marine and coastal resources in Boston Harbor; figure shows key marine and coastal resources,
including known rocky bottom, eelgrass beds, ACECs, etc. (Johnson and Rodrigues 2004).




POINT SOURCE POLLUTION & HAZARDOUS WASTE SITES AROUND BOSTON HARBOR
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Figure 6. Point source pollution and hazardous waste sites around Boston Harbor; figure illustrates point source
pollution, hazardous waste sites, Hubline gas pipeline, cables, sewer lines, etc. (Johnson and Rodrigues 2004).

TYPES OF ACTIVITIES IMPACTING MARINE RESOURCES IN BOSTON HARBOR
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Figure 7. Types of activities impacting resources in Boston Harbor; figure shows navigation channels, wetland
dredgeffill sites, beach renourishment and confined aquatic disposal locations (Johnson and Rodrigues 2004).
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EMERGING ISSUES

The identified threats and examples of cumulative impacts in Boston Harbor are an overview of
a complex issue. These identified impacts along with additional unidentified threats potentially
influence ocean resources in Massachusetts. Massachusetts waters have always supported many
human uses. In addition to the above discussed existing anthropogenic impacts, the following
are a few emerging issues which we anticipate to contribute to cumulative impacts in the future:

* Energy facility development (e.g., windmills) and similar proposals to use marine
environment as a means of creating renewable energy;

* Desalination plants;

* Sound pollution (including Navy, National Defense and recreational vessel sonar,
dynamite used in pipeline, CAD and cable construction, boat engines, dredging/sand
mining operations and exploration for oil and gas resources);

* Increasing shellfish aquaculture and fish farm development; and

* Continued construction of docks, piers, floating hotels

SUMMARY

Cumulative impacts in estuarine and marine habitats are important to consider both now and into
the future to ensure environmental quality and improve the status and condition of ocean
resources in Massachusetts. An understanding of the type, diversity, distribution and ecological
implications of these threats can assist in the development of ocean resources management
practices. A thorough ocean resources research and monitoring plan designed to evaluate natural
variability and human-induced impacts in the ocean resources of Massachusetts is fundamental
to understanding cumulative impacts.

Although major impacts to estuarine and marine habitat and life caused by human activities and
natural processes are identified in this report, it is important to recognize that many other
anthropogenic caused impacts threaten the quality of the ocean environment in Massachusetts.
Cumulative impacts should be recognized while developing ocean resource management plans
for Massachusetts; activities which may initially appear to be small-scale, can still prove to have
substantial 